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(54) IMIDAZOLE DERIVATIVE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a medicine which 
inhibits 20-HETE-producing enzyme associated with 
microvascular constriction, dilation action, cell growth 
causing action, etc., in main organs such as the kidney, 
the cerebral blood vessel, etc. 

SOLUTION: The 20-HETE-producing enzyme comprises 
an imidazole derivative represented by the formula {Q is 

a hydrogen atom or a 1-4C alkyl group; R1 is a hydrogen &—J~ \_ M A *y' 

atom, a 1-6C alkyl group or a halogen atom; R2 is a 1- Nsfc/ 

14C alkyl group, a 2-1 4C alkanoyl group, a morpholino 0 

group or a group represented by the formula: R3-0 [R3 

is a 1-1 4C alkyl group, a 2-1 4C alkenyl group, a 3-1 4C 

alkynyl group, a 3-1 0C cycloalkyl group, a 1-phenyl~2- 

propynyl group or a group represented by formula R4-A]} 

or its pharmaceutically permissible salt as an active 

ingredient. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] , , on _ 

This invention relates to the imidazole derivative which prevents the product.cn enzyme of 20 
hydroxyeicosatetraenoic acid (20-HETE) by which a biosynthesis is carried out from an 
arachidonic acid. 
[0002] 

[Description of the Prior Art] 

The leukotrienes produced as a physiological active substance produced from an arach.don.c 
acid by the prostagladins and RIPOKISHIGENAGE which are produced by cyclooxygenase are 
known widely. However, to carry out the work with 20-HETE variegated in the living body 
produced from an arachidonic acid with the enzyme belonging to cytochrome p450 group .s be.ng 
shown clearly in recent years. It is shown clearly until now that setting 20-HETE to ma.n organs, 
such as the kidney and a cerebral blood vessel, and making a microvessel contracting or 
extending and cell proliferation are caused. While performing the important phys.olog.cal funct.on 
in the living body, various kidney disease, the cerebrovascular disease. part.c.pat.ng .n symptoms, 
such as cardiovascular disease, deeply is suggested (J.Vascular Research - the 79th page the 
32nd volume in 1995) Am. J.Physiol.. R of 277th volume 607 pages. 1999. Phys.ol.Rev.. the 82nd 
volume, the 131st term. 2002. 

Ever, many compounds of this invention and compounds which have simila r st ™f™f re 
reported. For example, it is reported that the derivative whose R2 .s a permutation C1 - C4 akyl 
group has nit rucksack oxide synthetic enzyme inhibition activity in a formula (1) (Internat.onal 
Patent Publication WO No. 9715555 specification). It is reported that the denvative whose R2 is 
a permutation alkanoyl radical has cranial nerve cell death depressor effect .n a formula , (1 ) 
(International Patent Publication WO No. 9418172 specification). Moreover, .t is reported that the 
derivative whose R2 is a permutation phenylalkoxy radical is effective in preventing hyperlipemia 
or arteriosclerosis in a formula (1 ) (International Patent Publication WO No. 9529 63 
specification). And it is reported that the derivative whose R2 is a permutation alkoxy group is 
effective as anti-arrhythmia, preventing hypertension, or a high ischemia therapy agent .n a 
formula (1) (the European Patent public presentation EP No. 0306440 specification. U.S Pat. No. 
5202346 number specification). However, having 20-HETE production enzyme ****** also in any 
is not reported. 

On the other hand, it is reported that an imidazolyl benzophenone derivative shows 20-HETE 
production enzyme ******. and ** cannot necessarily satisfy the (International Patent 
Publication WO No. 0168610 specification), activity, or physical properties. 
[0005] 

[Problem(s) to be Solved by the Invention] 

This invention aims at offering the drugs which check production of 20-HETE which participates 
in the microvessel contraction in main organs, such as the kidney and a cerebral blood vessel, an 
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Q' is a hydrogen atom, or C1 - C4 alkyl group among {type. R1 1 They are a hydrogen atom C1 - 
C6 alkyl group and a halogen atom. R12 R13 among a morpholino radical or a formula R13 O 
[type C3 - C14 alkynyl group, C3 - C10 cycloalkyl radical. 1-phenyl-2-propynyl group, or formula 
R14-A' - (among a formula) R14 C3 - C10 cycloalkyl radical. C1 - CIO alkoxy group. C2 - C10 
alkanoyl radical, a dioxoranyl group, the dioxoranyl group permuted by C1 - C6 alkyl group. An 
OKISANIRU radical, the dioxa nil radical, the dioxa nil radical permuted by C1 - C6 alkyl group A 
benzodioxa nil radical, a bicycle [2.2.1] heptane-2-IRU radical. CI - C6 alkylthio group, a 4-C2 - 
C6 alkoxy carbonyl piperazine-1-IRU radical, it is pyrrolyl radical. N. and N-JI C1 - C6 alkylammo 
C1 - C6 alkoxy group. C1 C6 alkoxy [ 1 ] C - C6 alkoxy group, a furil radical, a thienyl group, and 
a pyrrolidone-1-IRU radical, and A* is C1 - C10 alkylene group, it is the radical shown, j It is the 
radical come out of and shown. The imidazole derivative expressed with) or its salt permitted 
pharmaceutical^ is offered. 

Othe? this inventions offer the physic which makes an active principle the above-mentioned 
imidazole derivative or its salt permitted pharmaceutically. 

Other this inventions offer the kidney disease, cerebrovascular disease, or cardiovascular 
disease remedy which makes an active principle the above-mentioned imidazole derivative or its 
salt permitted pharmaceutically. 
[0014] 

The vocabulary used in this invention is defined below. 

In this invention. "Cx-Cy" shows that the radical which continues after that has the carbon 
atom of a x-y individual. 

[0015] . 

A halogen atom is a fluorine atom, a chlorine atom, a bromine atom, or an iodine atom, is a 
fluorine atom, a chlorine atom, or a bromine atom preferably, and is a fluorine atom or a chlorine 
atom more preferably. . . 

CI - C14 alkyl group mean the alkyl group of the shape of the shape of a straight chain which 
has 1-14 carbon atoms, and branching, and d - its C8 alkyl group are desirable. As C1 - C8 
alkyl group, methyl group, ethyl group, n-propyl group, n-butyl, n-hexyl group, n-heptyl radical, 
n-octyl radical, isobutyl radical, sec-butyl, isopentyl radical, iso hexyl group. 3-methyl heptyl 
radical. 3. and 3-dimethyl butyl etc. is more desirable, for example. 

C3 - C10 cycloalkyl radical mean the annular alkyl group which has 3-10 carbon atoms, for 
example a cyclo propyl group, cyclo butyl, a cyclopentylic group, a cyclohexyl radical, a 
cycloheptyl radical, a cyclo octyl radical, etc. are mentioned. Especially, a cyclo propyl group, a 
cyclopentylic group, and a cyclohexyl radical are desirable. 

C2 - 6 C14 alkenyl radical mean the alkenyl radical of the shape of the shape of a straight chain 
which has at least one double bond and 2-14 carbon atoms, and branching. For example, an 
ethenyl radical, a propenyl radical. 2-butenyl group, a 3-methyl-2-butenyl group. A pentenyl 
radical a 2-methyl-2-pentenyl radical, a hexenyl radical. 2. 4-hexa dienyl radical, a heptenyl 
radical' an octenyl group. 3, the 7-dimethyl -2. 6-OKUTA dienyl radical, etc. are mentioned. 
C2 - CI 4 alkynyl group mean the alkynyl group of the shape of the shape of a straight chain 
which has at least one triple bond and 2-6 carbon atoms, and branching, for example, an ethynyl 
group 2-propynyl group, a butynyl radical. 5-cutting-pliers nil radical, a hexenyl radical, a 
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more preferably permuted by the methyl group, for example, a 4-methyl thiazole-5-IRU radical 

etc. is mentioned. . , 

A pyridyl radical contains 2-pyridyl radical. 3-pyridyl radical, and 4-pyr.dyl radical. A pyrrolyl 
radical has desirable 1-pyrrolyl radical (N-pyrrolyl radical) including 1-pyrrolyl rad.cal. 2-pyrrolyl 
radical, and 3-pyrrolyl radical. 
[0023] 

N and N-JI C1 - C6 alkylamino C1 - C6 alkoxy group have the gestalt which N and N-JI CI - 
C6 alkylamino radical, and C1 - C6 alkoxy group compounded, and N and N-diethylammoethoxy 
radical etc. is mentioned. 

A pyrrolidone-1-IRU radical contains a 2-pyrrolidone-1-IRU radical and a 3-pyrrolidone-1-IRU 

radical. 

[0024] 

C1 defined by A and A" - C10 alkylene group mean the alkylene group of the shape of the shape 
of a straight chain which has 1-10 carbon atoms, and branching, for example, methylene group, 
methyl methylene group, ethylene, propylene radical, heptylene radical. 2. and 2-dimethyl 
propylene radical, a hexylene radical, etc. are mentioned. 

[0025] , . 

Various kinds of above-mentioned radicals and besides the permuted gestalt which was 
mentioned above At least one hydrogen atom on the radical For example, a fluorine atom, a 
chlorine atom. Halogen atom; nitro group; amino-group; hydroxy group; thiol group; formy. group; 
carboxyl group; cyano group; carbamoyl groups, such as a bromine atom and an iodine atom; 
methyl group. An ethyl group, a propyl group, an isopropyl group, butyl, an .sobutyl rad.cal, sec 
butyl tert-butyl. a pentyl radical, an isopentyl radical, Alkyl groups, such as a neopentyl rad.cal 
and a tert-pentyl radical; A phenyl group. Aryl groups, such as a naphthyl group, a b.phenyl 
radical and an anthranil; A pyrrolyl radical, Alkoxy carbonyl groups, such as heterocycle rad.cal; 
methoxycarbonyl groups, such as a pyridyl radical and a thienyl group, and an ethoxycarbonyl 
radical- An acetyl group. Acyl groups, such as benzoyl; a non-hydrogen atom or radicals, such as 
alkoxy group; methylthio radicals, such as a methoxy group, an ethoxy radical, and a propoxy 
group an ethyl thio radical, and a propyl thio radical, may permute. [. such as alkylth.o group;. J In 
addition, the carbon atomic number in these substituents is not contained in above-mentioned x 

or y. 
[0026] 

With the salt permitted pharmaceutical^, moreover, alkaline metals and alkaline earth metal, It is 
a salt with a salt with ammonium, alkylammonium, etc.. a mineral acid, or an organic acid. For 
example, sodium salt, potassium salt, a calcium salt, ammonium salt. An aluminum salt, tnetnyl 
ammonium salt, acetate, propionate. Butyrate. a formic acid salt, a trif1uoroacet.c acid salt, a 
maleate a tartrate, citrate, A stearate, succinate, ethyl succinate, a salt lactob.onate. Gluconate, 
glucoheptonate. a benzoate, a methansulfonic acid salt. An ethane-sulfonic-acid salt, a 2 
hydroxy ethane-sulfonic-acid salt, a benzenesulfonic acid salt, A Para toluenesulfon.c ac.d salt, a 
lauryl sulfate, malate, an aspartic-acid salt. Glutamate. adipate, a salt with a cysteine a salt with 
N-acetylcysteine, A hydrochloride, the hydrobromate, phosphate, a sulfate, an iodine hydro ac.d 
salt, a nicotinic-acid salt, an oxalate, a picrate, a thiocyanate. an undecanoic ac.d salt, a salt with 
an acrylic-acid polymer, a salt with a carboxyvinyl polymer, etc. can be mentioned. 
[0027] 

[Embodiment of the Invention] 

this invention compound (1) is compoundable by the approach shown below. 

[0028] 

[Formula 5] 
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E- T - * * J "jS^J^SS S'S ctnTe Lo. an, 

carbonate, sodium ;C o -»SS=l temperature are 0 

can be manufectured. At this time. 0 degree o ou i g preferably for 1 to 

degree C - a room ^^-Zt^l^To^ (a methane,, ethane,, and 
12 hours, next, a compound (e) the inside or a *" chloride chloroform. Reducing 

propanol -) A tetrehydrofuran. dioxane toluan* ^£^^S^d carbon / hydrogen 
agents, such as an acetoratnle and ethyl I acetate tunoe p ,| adium activated 

ambient atmospherel <^^*£^i%™Z*™o^ ^» ™M 

and 150 degrees C of reaction time are 1 hour - 24 hours. 



[0034] 
[Formula 8] 



MeO 



T HN^J N R- R' 



(f) 



Q w (h) 



Sectoring method 4; through intermediate fie* h^mp^u n K»- ^ g. and can 
be made and manufactured A phenyl n %^XTr notations - the above - 

inside Y of a formula -J^W^r. h^ogan a ^ _ } o| > 

being synonymous — the inside or a sultaoie s chloroform, an acetonitrile. ethyl 

tetrehydrofuran. dioxane. toluene a methylene cata , t ([Cu (OH) TMEDA] 

acetate, dimethyl sulfoxide. By ^v"™'^^ under an 

2CI2. 2b(CuOTf) = *c.) ; e^tenca^ w can be manu f a ctured [Organic 
oxygen ambient at ™°sphere f^™^ (2000 )]. The room temperature of reaction 
Lett, the 2nd volume a"d the 1237th term UU n Subsequently, intermediate field (g) 

^"<T™Z™T"TZv~* O among ,8, hydrogen bromide, and an 
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disease, the cerebrovascular disease, and various cardiovascular disease remedies. 
[0041] 

[Example] .... j * i 

Hereafter, an example is given and this invention is explained in more detail. 

Manufacture of a 1-[4-propyl phenyl]-imidazole hydrochloric acid (compound 108) 
4-propyl aniline (2.03g. 0.0150 mols) Triethyl orthoformate (4.99g. 0.337 mols) M.xture was stirred 
at 100 degrees C for 7 hours. After cooling to a room temperature, it is a methanol to reaction 
mixture. (15mL) The amino acetaldehyde dimethyl acetal (5.69g, 0.0541 mols) was added and ,t 
stirred at the room temperature for 30 minutes, and stirred at 100 more degrees C for 4 hours. 
They are dimethoxyethane (20mL) and a 1M titanium-tetrachloride-toluene solution to the 
residue which condensed reaction mixture and was obtained after cooling to a room temperature. 
(21 mL 0 021 mols) In addition, it stirred under heating reflux further at the room temperature for 
4 hours for 1 hour. After cooling to a room temperature, the sodium-hydroxide water -solution 
was added to reaction mixture, and chloroform extracted. The organic layer was dried and 
condensed with magnesium sulfate. A silica gel chromatography (chloroform-methanol - 97:3; 
refines the obtained residue, and it is a 1 -[4-propyl phenyl]-imidazole. (2.0g) It obtained as 
brown oily matter. A 4-N hydrochloric-acid-ethyl-acetate solution is added to a product, and it 
recrvstallizes [ mixed solvent / of ethyl-acetate-chloroform ]. and is an end of non-color 
powder-like title compound. (1.38g. 41.2%) It obtained. The 155.5 to 157.0 degree C melting point 
[0042] 

Manufacture of {2-[2-(4-imidazole-1-IRU-phenoxy)-ethoxy]-ethyl]-dimethylamine 2 
hydrochloric acid (compound 116) ,, /nn £ . r «„*« 

Sodium hydride (60% oil. 1.0 g. 0.26 mols) Dimethylformamide (3.0ml) Bottom of ice-coolmg to 
suspension. N. and N-dimethylamino ethyloxy ethanol (2.3g, 0.26 mols) Dimethylformam.de 
solution (5ml) It was dropped and stirred for 1 0 minutes. It is 4-fluoro nitrobenzene to this 
reaction mixture. (3g. 0.021 mols) Dimethylformamide solution (lOmL) It was dropped and stirred 
at the room temperature for 2 hours. Water is added to a reaction mixture, ethyl acetate 
extracts, after saturation brine washing, it dries MgS04, an organic layer is L c ° ndensed , K u " d , e I r ' 
reduced pressure, and it is a dimethyH2-[2-(4-nitro phenoxy)-ethoxy]-ethyl] amine. (5 9g) It 
obtained It is a methanol about the compound obtained above. (100mL) It dissolves and is 10* 
palladium activated carbon. (0.6g) In addition, it stirred at the room temperature under the 
hydrogen ambient atmosphere for 3 hours. After checking disappearance of a raw material by 
TLC analysis, cerite is used, insoluble matter is filtered, filtrate is condensed, and .t is an aniline 
derivative. (5.0g) It obtained as brown oily matter. Next, it is a triethyl orthoformate to th.s 
aniline derivative. (10mL. 0.060 mols) In addition, it stirred at 100 degrees C for 20 hours l After 
cooling to a room temperature, they are a methanol (80mL) and an amino acetaldehyde dimethyl 
acetal to reaction mixture. (6.8ml_ 0.063 mols) In addition, it stirred at 100 degrees C for 1.5 
hours It is dimethoxyethane to the residue which condensed reaction mixture and was obtained. 
(30mL) 1M titanium-tetrachloride-toluene solution (25ml_. 0.025 mols) In addition, it stirred under 
heating reflux for 5 hours. After cooling to a room temperature, the sodium-hydrox.de water 
solution was added to reaction mixture. After filtering the insoluble matter which deposited, ethyl 
acetate extracted filtrate. The organic layer was dried and condensed with magnesium sulfate 
after saturation brine washing. NH mold silica gel chromatography (hexane-ethyl acetate - 1:2) 
refines the obtained residue. {2-[2-(4-imidazole-1-IRU-phenoxy)-ethoxy]-ethyl}-d.methylam,ne 
(0 40g 6 9%) was obtained as oily matter. The product was dissolved in the ether, the powder 
which added the 4M hydrochloric-acid-ethyl-acetate solution, condensed, and deposited was 
washed with ethyl acetate, and the title compound was obtained. (428mg) . The 174.0 to 179.0 
degree C melting point 
[0043] 

Example 3 . . 0 

Manufacture of 1 -[4-propyloxy phenyQ-imidazole toluenesulfonate (compound 94; 
4-(imidazole-1-lRU) phenol (1.0g. 6.25mmol) Propanol (563mg. 9.38mmol) Tr.phenyl phosphine 
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[0051] 
[Table 4] 
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20-HETE production inhibitory action was examined about the compound given [ above- 
mentioned ] in a table. 

The exam was performed based on J.PharmacoI.Exp.Ther., the 268th volume, and the approach 
of a page [ 474th ] (1994) publication. 

3-morpholino propane sulfonic acid of 50mM(s) which contain the magnesium chloride of 5mM f 
and ethylenediamine tetra-acetic acid JISODIUMUSORUTO (EDTA) of ImM for the test drug 
solution prepared to ImicroM by DMSO (MOPS) (pH7.4) It adds to the buffer solution. As a 
source of an enzyme, a Homo sapiens kidney microsome fraction (Human Cell Culture Center, 
Anatomic Gift Foundation), The [5, 6, 8, 9, 1 1, 12, 14, 15] tritium-arachidonic acid was added as a 
substrate, NADPH was added as a coenzyme, and it was made to react at 37 degrees for 1.5 
hours. After adding the formic acid to reaction mixture and making it suspend a reaction, the 
acetonitrile (50% of final concentration) was added. The amount of production of 20-HETE was 
measured using the high performance chromatography with a radioactive substance detector 
equipped with an ODS column (the biotechnology sill CI 8, Bio-Rad make). 
[0067] 

The amount of production of 20-HETE at the time of compound additive-free was made into 
100%, and the rate of control (%) was computed from the amount of 20-HETE production when 
adding a compound. The result is collectively shown in the above-mentioned table 1. 
Moreover the amount of production of 20-HETE at the time of compound additive-free was 
made into 100%, and the 20-HETE production when adding a compound also computed the 
compound concentration (IC50 value) checked 50%. The result is also collectively shown in the 
above-mentioned table 1 . 
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